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ABSTRACT
Near-infrared photometry it J. H. and K has been obtained for 82 galaxies from the IRAS minisurvey. a
sample of infrared selected galaxies. The near-infrared colors of these galaxies are similar to those of normal
field spiral galaxies, but cover a larger range in J - H and H - K. There is evidence of a lighter correlation
between the near- and far-infrared emission than exists between the far-infrared and the visible emission. These
results suggest that hot dust emission contributes to the 2.2 pm luminosity, and extinction by dust affects both the
near-infrared colors and the visible luminosities. In addition, there is an indication that the far-infrared emission
in many of the minisurvey galaxies is coming from a strong nuclear component.
1. INTRODUCTION
The IRAS minisurvcy contained 86 galaxies thai were detected at 60 /jm and have Galactic latitude |b| >
20" and visible counterparts on the Palomar Observatory Sky Survey (POSS) (ice Soifcr et al., 1984, as well
as Rowan-Robinson tt al., 1984, for an explanation of the IRAS minisurvey). As such, the galaxies in that
survey represent a complete far-infrared selected sample of galaxies. Excess infrared emission in galaxies can
be produced through various mechanisms, including (1) dust in the source galaxy which preferentially absorbs
shon wavelength radiation, with re-emission by dust of the absorbed starlight; this reemission can be either in
the far-infrared, for cold interstellar dust, or the near-infrared, for hot circumstellar dust, and (2) non-thermal
emission in the source galaxy. In order to study the general characteristics of far-infrared-bright galaxies in the
near-infrared in an effort to better understand the possible source of the infrared luminosity in such galaxies, this
paper presents near-infrared observations of the IRAS minisurvey galaxies and, utilizing also the available IRAS
data, provides an analysis of the near- and far-infrared properties of the minisurvey sample of far-infrared-bright
galaxies.
H. OBSERVATIONS AND DATA REDUCTION
a ) Near-Infrared Observations
The 86 galaxies analyzed by Soifer et al. (1984) which comprise the minisurvey sample are listed in IRAS
Circular No. 6 (1984). Of these, 82 were observed al 125 /im (J), 1.65 pm (H) and 2.2 /im (K) using the
•
5 m Hale telescope at Palomar Observatory; these galaxies are listed in Table 1. A solid nitrogen cooled InSb
detector was used for the observations, and for most of the galaxies a 10" diameter beam was used. There were
three observations (of 17153+1141, 17152+1940, and 17223+1906) which used a 5" diameter beam, and one (of
18064+3942) which used an 8" diameter beam; possible beam size effects are discussed below. Sky subtraction
was achieved by chopping to reference positions 15" north and south of the galaxy. The statistical uncertainties
in the observed magnitudes are <0.08 mag, and are due primarily to errors in centering the beam on the nucleus
of the galaxy. Since the corresponding colors are relatively insensitive to the beam position, their statistical
uncertainties are <0.04 mag.
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The IT were four galaxies from the original sample or Soifcr ei at. (1984) which were not observed in the
near-infrared. Of these, one galaxy, 18056*3533 (1805+356P06). is loo large for a measurement appropriate for
this analysis IP be made with the 5 m telescope. The remaining three are discussed below (Section lib).
For several of the IRAS sources, there was more than one object within a 3f uncertainty radius (~)') of
the IRAS position. In such cases, near-infrared measurements were taken for all nearby objects which were
not obviously point-like, and various methods were subsequently used to associate a single object with the
IRAS source. For some cases, the near-infrared colors showed objects to be foreground stars. In other cases,
accurate radio positions (S. Bales, 1986) were used to identify the IRAS source on the assumption that the radio
source and the IRAS source are the same (see, e.g., Helou. Soifer, and Rowan-Robinson, 1985, and Sanders and
Mirabel, 1985). When radio positions were not available, the object which was closest in position to the IRAS
source was taken to be the infrared source, provided that it was at least comparable in size and brightness to the
other nearby object(s). For cases in which a single galaxy could not be selected positional!y, the galaxy which
was significantly brighter at 2.2 /tin was chosen. If no unambiguous determination could be made, positional!)' or
otherwise, the flux densities at each wavelength for each non-stellar-object within 1' of the IRAS position were
added together. The cases where multiple objects were found near the IRAS position are listed in the notes to
Table 1.
Heliocentric redshifts have been obtained or were available in the literature for 80 of the 82 galaxies
that were observed in the near-infrared. Most of these redshifts were obtained using either the double
spectrograph (Oke and Gunn, 1982) mounted at the Cassegrain focus of the Palomar 5 m telescope (Persson
and Persson, 1986), or the Grism spectrometer on the 22 m telescope at Mauna Kea (Becklin, Heasley, Hill, and
Wynn-Williams, 1986). The redshifts and their source are listed in Table 1.
Corrections were applied to the measured magnitudes of each galaxy to take into account wavelength
dependent distortions in the beam profiles. Two-dimensional representations of the beam shapes for each
wavelength were made by combining beam profiles obtained from north-south and east-west scans across a star,
and these two-dimensional representations were then numerically convolved with the de Vaucouleurs r1/M law (de
Vaucouleurs, 1948). The scale lengths in the de Vaucouleurs law for each galaxy profile were taken as Do/2,
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where D0 is the galuy major axil diameter as determined from the POSS blue prints by visually esUmoting
the radius at which UK galaxy brightness equals the sky background. The corresponding corrections subtracted
from each observed magnitude were 0.03 - 0.07 mag in J, 0.02 - 0.05 mag in H. and 0 01 - 0.02 mag in K,
with uncertainties of 0.01 - 0.02 mag. The resulting corrections to the near-infrared colors caused a decrease of
0.02-0 03 mag in J-H and 0-0.03 mag in H-K. wilh uncertainties in the corrections on the order of 0.03 maj:
Corrections for Galactic reddening and redshift (K-corrections) were also applied to the observed
magnitudes. The Galactic reddening corrections. AA, were obtained for each galaxy from the reddening maps
of Burstein and Heiles (1982) using the reddening law of Cohen et ol. (1981). The K-correoions, KA, were
obtained by linearly interpolating between the K-corrections of S. E Persson as given by Neugebauer ei al.
(1985). Using the convention that the corrected magnitude, rrioA, and the measured magnitude, m, are related by
irioA = m — AA - KA , the following mean values for the corrections and their corresponding dispersions were
obtained: Aj = 0.08 ± 0.04 mag, AH = 0.05 ± 0.02 mag, AK = 0.03 i 0.01 mag, and Kj = 0.02 ± 0.02 mag,
KH = 0.00 ± 0.01 mag, KK = -0.12 ± 0.08 mag.
No correction for beam size has been made. Table 1 gives the values of log(A/D0) for the minis urvey
galaxies, where A is the beam diameter and D0 is as described above. Although the individual measurements
of D0 are crude, they are nevertheless sufficient to indicate any significant effects that may exist in the sample
as a whole. No evidence of any correlation between size and near-infrared colors was apparent. The observed
and corrected It-magnitudes and near-infrared colors are tabulated in Table 1. The two galaxies for which
redshifts are not available have not been included in any of the following analysis; nevertheless, their observed
near-infrared magnitudes and colors have been included in Table 1.
Elslon et al. (1985) have published J, H, and K measurements for eight of the minisurvey galaxies. In
almost every case their color measurements are significantly discrepant with the corresponding measurements
presented in this paper. For three of the galaxies for which the greatest discrepancy exists (17218+2110,
17519+3351, and 17526+3253), we have repealed the observations, and in each case these repeat measurements
were in good agreement with the original Palomar results. The discrepancies are not due to different sources
being selected as the correct IRAS source since none of the objects observed from Palomar can account for the
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extreme near-infrared colors reported by Elston ti at., ind only two of the miniturvcy galaxies Tor which Elston
ei al rcpon J, H. and K measurements have other objects nearby which could lead to tuch confusion.
b) IK AS Data
The IRAS data used for this analysis were taken from the IRAS Point Source Catalog (1985. hereafter PSC)
and are listed in Table 1. The data used by Sorter ei al. (1984) in their analysis involved flux estimates which
were revised prior to publication of the PSC. Two or the galaxies present in Soifcr's sample. 0418+058P06 and
1751+319P06, did not qualify for inclusion in the PSC, and a third galaxy, 04203+0425 (0420+044P06). has
only a limit listed in the PSC for the 60 pm flux density. These galaxies have been excluded from this paper.
A fourth galaxy from Soifer's sample, 1733+803P06, was also excluded from the PSC, but in this case the IRAS
observations were judged valid (Chester, 1985). The 60 //m and 100 ^ m flux densities from the IRAS working
survey data base for this galaxy are also listed in Table 1. The IRAS Explanatory Supplement (1985) includes a
complete discussion of the uncertainties in the IRAS data.
Sixteen of the minisurvey galaxies have only limits in the PSC for the 100 pm flux density. For these
galaxies, which are flagged in Table 1, the improved 100 /jm flux densities or limits have been obtained from
coaddition of IRAS survey data.
ffl. RESULTS
a) Near-Infrared Colors
The near-infrared colors for the minisurvey galaxies are plotted in Figure 1. There is one galaxy,
04210+0400, which is distinct from the rest of the sample with J - H = 0.81 and H - K = 0.87. These
measurements are appropriate for a galaxy with contributions at K of roughly 90% Seyfert nucleus and 10%
normal galaxy (Glass, 1981), and are consistent with the findings of Beichman ei al. (1985) who find a Seyfert 2
emission-line spectrum for this galaxy.
The region in Figure 1 enclosed by a dashed line is the region occupied by the normal spiral galaxies
of Aaronson (1977), converted to the CIT photometric system of Frogel ei al. (1978). The Aaronson sample
was not intended as a statistically complete sample, but consists of 91 galaxies that were selected on the
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basis of being bright, well observed ai other wavelengths, and covering a wide range of morphological types.
Nevertheless, we will use Aaronson's sample as representative of normal field tpiral galaxies.
It can be seen from Figure 1 thai a large fraction of the minisurvcy galaxies would be well fitted by the
normal galaxy region were it not for a slight shift, amounting to roughly 0.02 mag in both J - H and H - K.
We consider such a small systematic effect with skepticism in view of the systematic uncertainties inherent in
the comparison between the two samples. The effect can also be viewed as a shift of —0.04 mag in H - K
alone, making it consistent with a contribution to the 2.2 pm flux from dust emission. However, a conclusive
determination as to whether this shift is a real effect would require measurements of both the minisurvey sample
and a set of normal spiral galaxies using the same photometric system and is beyond the limits of this study.
The minisurvey galaxies are redder, on average, than the Aaronson galaxies and show a larger dispersion
in J - H and H - K. As is indicated in Figure 1, this can be understood by invoking the presence of dust in
the minisurvey galaxies, affecting the near-infrared colors of a normal stellar population through absorption with
visual optical depths up to about 5, coupled with emission by hot dust. The large internal extinction needed to
account for these colors is consistent with the considerable internal extinction in a sample of late-type spiral
galaxy nuclei studied by Frogel (1985), and with the finding by De Jong ei al. (1984) that most IRAS galaxies
are late-type spirals.
A possible alternate source for excess reddening in near-infrared colors is nonthermal infrared continuum
emission. To consider this possibility, it would be worthwhile to know what fraction of the minisurvey galaxies
may be Seyfert nuclei. The spectral indices between 60 and 100 ^m for the minisurvey galaxies have been
compared to those in a sample of known Seyfert galaxies studied by Miley, Neugebauer, and Soifer (1985).
The spectra of the minisurvey galaxies between 60 and 100 /im do appear to be statistically somewhat steeper
than would be expected for Seyfert nuclei, but the difference is only marginally significant and of itself is
insufficient to provide a reliable estimate of the Seyfert contribution to the minisurvey sample. De Grijp et al.
(1985) have shown that the selection criterion 0.5 < o(60,25) < 1.25 (where o is defined by {„ a i/~°) is
a very efficient means of finding previously unknown Seyfert galaxies (see also Osterbrock and De Robertis,
1985). Unfortunately, only 21 of the minisurvey galaxies have firm IRAS detections at 25 pm. Nevertheless, for
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those 21 galaxies the median ipcclral index is o(60.25) • 2.1. which can be compared to the result* of Miley.
Ncugehaucr. and Soifcr (1985) who find median 60 to 25 ^m ipoctral indices for Seyfcn 1 and Scyfcn 2 galaxies
or 1.0 and 1.2. respectively. Although not conclusive, this suggests that the minisurvcy probably docs not contain
a substantial Scyfcn population.
It may be possible to identify Scyfen nuclei based on their near-infrared properties. Balzano and Wecdman
(1981). by analyzing samples of Seyfen, emission line, and bright compact nuclei, conclude that a value of
J - K > 1.1 mag for a galaxy nucleus indicates an 80% probability that the nucleus will show indicators of
a nonthermal source. The results of Balzano and Weedman, however, are based in large pan on an analysis of
known Seyfen nuclei, for which the near-infrared colors tend to have a larger H - K than do the minisurvey
galaxies. Ten of the minisurvey galaxies have J - K > 1.1 mag. but, because the distribution of the minisurvey
galaxies corresponds well with the effect of internal extinction from dust absorption, we believe that nonthermal
continuum does not contribute substantially to the near-infrared colors of the minisurvey galaxies. Nevertheless,
this possibility cannot be entirely ruled out based on the data in this paper.
b) Near and Far-Infrared Luminosity Correlation
The near- and far-infrared luminosities are tabulated in Table 1 for all of the galaxies for which redshifis are
available. For these calculations, the near-infrared flux is taken as FKR = viv (2.2 /jm) while the far-infrared
flux is taken as the flux between 42 pm and 122 urn (see Appendix B of Cataloged Galaxies and Quasars
Observed in the IRAS Survey (1985)). The luminosities were calculated for HO = 75 km sec"1 Mpc~' and
q0 = 1/2. The distribution of near-infrared luminosities has a mean Iog(L.MR/L0) = 9.6 (where Lo is the solar
luminosity) with a disperson of log(LNre/L0) of o>aR = 0.5, and the far-infrared luminosity distribution has a
mean log(LnR/LG) = 10.4 with a dispersion of log(LnR/l-G) of <THR = 0.5.
Figure 2a shows the distribution of logO-HR/LsDi) for the minisurvey galaxies; the distribution has a mean
) = 0.8, and a dispersion of log(LnR/I-NDO of a = 0.2. It would be useful to compare the
distributions of log(LfiR/L.\iR) and log(LnR/l-B), where LB is the blue luminosity, for the minisurvey galaxies
to determine if the far-infrared luminosity is better correlated with the near-infrared or the blue luminosity.
However, these galaxies have not yet been systematically measured at visible wavelengths; the blue magnitudes
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used by Soifcr et at (1984) were crude estimates Soifcr ei at. (1986). however, have compiled • complete
sample of 341 IRAS galaxies which have 60 /*m flux densities greater than 5 Jy. Galactic latitude |b| > 30°. end
declination (> > -20'. This sample, the IRAS bright galaxy sample, is similar to thai obtained in the minisurvcy
in that it represents a complete, flux-limited sample of infrared selected galaxies; we assume that these galaxies
will have similar properties to those in the minisurvcy. In Figure 2b the distribution or iog(Lnn/l-B) for the
bright galaxy sample is plotted. It has a dispersion of log(Lm/L^) of c^ • 0.6 centered about a mean
log(LnR/LB) - 0.6.
Clearly, fluctuations and sample size will effect the widths of the distributions. Additional scatter can also
be expected in the bright galaxy sample distribution since the blue luminosities for the bright galaxy sample
were derived from the blue magnitudes listed in the Zwicky Catalog (Zwicky ei al., 1961-8). These effects have
been considered by adding an additional uncertainty to the LNR measurements, comparable to the uncertainties
in the Zwicky magnitudes (which are <0.5 mag; see e.g. Giovanelli and Haynes, 1984, or Huchra, 1976), and
then using an F-distribution test to compare the effect of the additional scatter in the minisurvey distribution to
the bright galaxy sample distribution. The result is that, to the 99% confidence level, the quantities <r and <rbg do
not represent dispersions of equivalent parent populations. Thus, to the extent that the minisurvey and the bright
galaxy sample provide equivalent representations of far-infrared-bright galaxies, such galaxies do in fact have a
tighter correlation between their far- and near-infrared emission than between their far-infrared and blue light.
Such a tighter correlation in the far-infrared to 2.2 pm luminosity again suggests that extinction by dust
significantly affects the visible luminosity of far-infrared- bright galaxies. However, an alternate explanation
(Frogel, 1986) is that a number of the minisurvey galaxies have undergone a period of active star formation
in the past 108 yr. Such enhanced star formation would produce relatively bright optical magnitudes and blue
UBV colors, but would not necessarily produce correspondingly high far-infrared emission. Furthermore, the
enhanced optical emission would not be well correlated with the near-infrared emission, which is due primarily
to older stars. Without more detailed information on the types of galaxies in the minisurvey, it is not possible to
distinguish conclusively between these two possible explanations.
In Figure 2c, the distribution of log(LnR/LNnO for the minisurvey galaxies is again shown, where the
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near-infrared luminosities have been corrected ID A/D0 • 1.0 using the growth curve given by Frogel ei al.
(1978); the corresponding corrections to the K magnitudes arc typically in the range from 0 to 1 magnitude.
This distribution ha* * mean log(Lnx/L*NiR) • 0.5, with a dispersion of logO-pm/LsiR) of <TI o " 0.3. An
F-distribution lest again indicates that the increase in scatter in this distribution relative to the distribution in
Figure 2a is statistically significant to the 90% confidence level, implying that the far-infrared emission in the
majority of the minisurvey galaxies may have a strong nuclear component.
The use of the near-infrared colors as an indicator of far-infrared activity in the minisurvey galaxies has
been investigated in the color-color plots of Figure 3. In each of these plots, the intent has been to identify some
parameter involving the far-infrared luminosity which would divide the sample into distinct groups such that the
near-infrared colors for each group would be distinguishable. In Figure 3a, the galaxies have been divided into
three groups according to whether their far-infrared luminosity lies in the upper, middle, or lower range of the
far-infrared luminosities for the entire sample. The luminosity cutoff for each group was determined so as to nave
as nearly equal numbers of galaxies in each group as possible. In Figure 3b. a similar division of the sample into
three roughly equal size groups has been done, where the galaxies have been separated by the ratio LHR/LMR.
In Figure 3c, the sample has been separated in a similar manner using the quantity Lnjt/(D0)2, effectively the
far-infrared surface brightness. In all cases, the parameters, which should be clear indicators of far-infrared
activity, are ineffective in distinguishing the near-infrared colors as a function of the far-infrared emission.
This result, that there is no clear correlation between near-infrared colors and far-infrared activity, is not
surprising if the far-infrared luminosity in these galaxies is not dominated by the emission from the dust which is
responsible for the extinction seen in the near-infrared. In particular, if the near-infrared luminosity is extended
throughout the disk, as would be expected for a normal stellar population, then the relatively broad-beam
near-infrared measurements (with A/D0 > 0.2 for more than 90% of the sample) will be dominated by disk
emission which, considering the above discussion, would not necessarily correlate well with the primarily nuclear
far-infrared emission.
CONCLUSIONS
Near-infrared observations of 80 galaxies from the IRAS minisurvey have produced the following results:
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1) The near-Infrared color* of fw-infrarod-brighl galaxies art limilar ID (hose of normal field spiral galaxies.
but show a larger range in J - H and H - K and slightly redder colors, possibly indicating the presence
of dust in far-infrarcd-bright galaxies. For the minisurvcy sample, there is evidence for dust absorption of
visual optical depths up to about 5, coupled with hot dust emission.
2) The far-infrared emission of far-infrared-bright galaxies appears to be more lightly correlated with the
near-infrared emission than with the visible emission. This suggests the possibility of a significant effect
from dust aborption on the visible luminosity of these galaxies, but can also be explained in terms of recent
active star formation.
3) There is an indication that far-infrared-bright galaxies emit a significant fraction of their far-infrared
luminosity primarily from a strong nuclear component.
As the manuscript of this paper was being submitted, near-infrared measurements of 22 of the 86 minisurvey
galaxies were published by Moorwood, Veron-Cetty, and Glass (1986). Their results are consistent with the
results presented in this paper.
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Table 1
NAME
IRAS PSCa CIRC #6h
01254+8445 OI25+848P03
01511+2606 0153+261 P06
01553+1826 0355+I84P06
0156042012 0156+2<r2l1MS
01565+2139 0356+217P03
03577+2054 0357+209P06
01598+1401 0359+I40P06
04009+2446 0400+248I>06
04023+2114 0402+2I2P03
04028+1109 0-I02+II2P06
04064+0831 0406+085P03
04097+0515 0409+O54IW
04120+0622 04I2+O64P06
04133+0803 04I3+08IPO3
04139+0238 04I3+026P06
04140+0103 04I4+OIIP03
04141+0008 0414+OOIPO3
04144+1020 0414+IO3P03
04I45+O439 04I4+047P06
041 47+02 I8|f 04I4+023P06
04l5l+OI26ff 04I5+OI4PO6
04161+0106 04 16+011 PIO
04172-0111 041 7-01 2P06
04I75-OI06 0417-01 11*06
04175+0005 04I7+OOII>06
04172+0158 04I7+020P06
041 80-0208 041 8-02 ll»06
04IK7+0042 04I84007P06
04192+0355(( 04I9+039P06
04194-0055 04I9-009P06
042IO+O400 0421+O40PO6
16487-0222 1648-024P06
16501-0210 I650-022P06
16514-0110 1653-01 211)6
16547+0257 I654+030I'06
16572+0214 1657+026P06
I6SRVOI46 1658 OIKC06
1658744(615 I658»069POA
I65H9+052I I658+054P06
I7i»02i7702ft I700+770P06
REDSHIFT
z rcf*
0.0158
0.1881
0.0237
0.0481
0.0254
0.0218
0.0763
0.0285
0.0 10
0.0120
0.0188
0.0333
0.0056
0.01 11
0.0739
0.033
0.0257
0.011
0.0121
0.0170
0.023
0.0481
0.0338
0.016
0.0143
0.015
0.0426
0.023
0.0343
0.0463
0.0244
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MAGNITUDES AND COLORS
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XX5|A/Do]e K U-H1 |H-K| Kc U-H|c |H-K|C
(mag)
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13.72 0.76
12.85 0.66
13.24 0.67
11.77 0.67
12.66 0.66
12.25 0.70
12.99 0.78
11.75 0.89
12.03 0.74
11.73 0.68
10.85 0.93
12.50 0.75
11.54 0.70
11.76 0.69
12.61 0.80
13.16 081
11.56 0.81
11.29 0.80
12.29 0.67
11.76 0.79
11.85 0.91
12.88 0.72
12.10 0.79
12.08 0.85
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12.67 0.62
11.98 0.80
11.78 0.73
12.43 0.73
12.46 0.91
1 1 .55 0.79
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12.41 0.70
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1 1 .92 0.68
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0.33
0.44
0.38
0.40
0.43
0.59
0.52
0.36
0.30
0.53
0.43
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0.49*0.06
0.57*0.05
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Table 1 (continued)
NAME
IRAS PSC1 CIRC *6b
170124O418 170U043P06
170 IS 40.100 I70I4030P06
17019*7714 I702*772P06
1702640959 I7024100P06
170274O803 1702 +08 1P06
1703941026 I7034I04P06
17041 4O636 17044066P06
17M240406 17064041P06
17091 +080} 1 709408 IP06
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1721842110 17214212M>6
1722341906 17224 191 Mi
1725342108 1725421 IP06
173004201)9 I7304202P06
17334803P06H
1735342616 I7354263P06
1736442458 I7364250P06
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0.66
0.77
0.72
0.67
0.71
0.72
0.85
0.89
0.71
0.68
0.71
0.63
0.68
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0.35
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0.75
071
0.29
025
0.26
0.28
0.28
0.34
0.24
0.27
0.32
0.26
0.28
0.23
0.31
0.34
0.11
0.19
0.38
0.23
0.27
0.32
0.36
024
0.28
0.31
0.31
0.27
0.19
0.47
0.40
0.35
0.20
0.28
0.24
0.21
0.26
025
0.33
0.15
0.34
033
0.35
IRAS DATAh LUMINOSITIES'
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0.56: ±0.07
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0.56±0.04
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1.6910.14
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I .VH»1.I2
0.7610 16»
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9.26
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9.97
9.59
IOJ52
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994
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8.93
944
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9.38
1031
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949
986
9 ft!
I 'MM
975
II 19
((I'M
977
1074
9*3
10.77
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974
1017
1062
1031
1084
1062
1130
9.99
1050
I0«l
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1062
10*4
9.T*
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1052
1023
II 47
11.13
tout
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9*7
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'Infrartd Astronomical Satellite (IRAS) Catalogs and Atlases The Point Source Catalog. J985. (Washington:
US Government Priming Office).
"1984. Astr. Ap.. 131. Cl.
cRcfcrcnce for reds hi f is: P « Palomar Observatory (Pcrsson and Pcrsson, 1986); UH • University of Hawaii
Institute for Astronomy (Bccklin, Hcaslcy, Hill, and Wynn-Williams, 1986); E « Els ton ti at. (1985); R • Rood
(1980).
dThe color excess taken from the reddening maps of Burstein and Heiles (1982).
'The logarithm of the ratio of the beam size to the galaxy size. A is the beam diameter (generally 10"; see text)
and DO is the galaxy major axis diameter as determined from the Palomar Observatory Sky Survey blue prints by
visually estimating the radius at which the galaxy brightness equals the sky background.
fThe values quoted have been corrected for wavelength dependent distortions in the beam profiles (see text). The
statistical uncertainties in the observed magnitudes and colors are believed to be <0.08 mag and <0.04 mag,
respectively.
'corrected for redshift and Galactic reddening
hFrom the IRAS Point Source Catalog (PSC) 1985. The uncertainties quoted are calculated from the largest
values for each uncertainty range given in the PSC. The symbol ±> indicates that the quoted uncertainty is a
lower limit. A colon following the flux density refers to a "moderate quality" measurement; no colon indicates
a "high quality" measurement. See the IRAS Explanatory Supplement (1985) for a complete discussion of the
uncertainties and quality' of the IRAS measurements. Flux densities obtained from coaddition of IRAS survey
data are indicated by t; cases where only an improved limit could be obtained are indicated by <.
'LSD* and LJTR are the near and far-infrared luminosities, respectively, as defined in the text, and L; is the solar
luminosity.
tt Notes to Table 1
(offset positions given here are only approximate)
04147+0218 There are two galaxies in the field. The galaxy chosen as the minisurvey galaxy lies within 5" of (he IRAS
position, and is almost 2 magnitudes brighter at K and considerably larger than the second galaxy, which is
20"E and 60"N of the IRAS position.
04151+0126 There is a foreground star lying 40"E. 15"N of the IRAS position. The galaxy is 90"W. 60"S of the IRAS
position.
04192+0355 There are two non-stellar nuclei within a few arc-seconds of the IRAS position; their near-infrared flux
densities have been added.
17002+7702 There are three objects visible near the IRAS position. One at 20"W, 15"S is a foreground star. The other
two, at 0"E, 15~N and 2CTW, 0"N, are non-stellar, the source at 20"W, 0"N was chosen as the IRAS source
based on the radio source position (Bales, 1986).
17118+1253 There are two non-stellar objects, one at 60"W, 20"N and a second at 50"W, 0"N; the laoer was chosen as
the minisurvey galaxy since it is 1.6 magnitudes brighter at K, and its position agrees with the radio source
position (Bales, 1986). >
17153+1141 A foreground star lies SOT, 20"S of the IRAS position. The minisurvey galaxy is at 15"W. 0"N, with a
second foreground star lying to the immediate northwest
1733+8Q3P06 This galaxy was not included in the IRAS Point Source Catalog. However, the IRAS flux densities for
this galaxy were considered valid despite their exclusion from the PSC (see text). The 60 /im and 100 ^m
flux densities have been taken as the average of those quantities for the IRAS sources 17329+8016 and
17331+8016 from the IRAS working survey data base.
17377+2845 The minisurvey galaxy is at 5"E, 25"N, with a foreground star lying to the immediate southwest.
17519+3351 The minisurvey galaxy is at 0"E, 0"N; there is a second galaxy at 10"W, 60"S.
J7S26+3253 There are two non-stellar nuclei within • few arc-seconds of the IRAS position; both nuclei correspond
to radio source positions (Bales. 1986). The near-infrared flux densities for both sources have been added
together.
17557+3/17 There arc two galaxies in the field, one at 20"E. 0"N and another at 10"E. 5"N. They are of comparable size
and brightness, and both galaxies correspond to radio source positions (Bales, 1986). The near-infrared flux
densities for both galaxies been added together.
18040+3400 There are two non-stellar nuclei within a few arc-seconds of the IRAS position; their near-infrared flux
densities have been added together.
18130+3720 There are cwo galaxies in the field, one at 5"W, 0"N and another at 10"W, 20"N. They are of comparable
size and brightness, and their near-infrared flux densities have been added together. There is also a
foreground star at 10"W, 15"N.
23272+8518 There are two galaxies in the field, one at 10"E, 0"N and another at 5"W, 15"N. They are of comparable
size and brightness, and their near-infrared flux densities have been added together. There is also a
foreground star at 30"W, 0"N.
Figure Captions
Figure 1: Near-infrared colors for the IRAS minisurvey galaxies. The region enclosed by a dashed line is thai
occupied by the normal spiral galaxies of Aaronson (1977). The solid lines A through D represent contributions
to the near-infrared colors as follows: A corresponds to a reddening screen of purely absorbing dust, drawn as
a function of TV. the optical depth at V; B to reddening from dust that is uniformly mixed with the emitting
source, also drawn as a function of TV; C, D to 600 K and 1000 K dust, respectively, with emissivity, <, varying
as f a i/2, where v is the frequency. Lines C and D are labeled according to the fractional contribution to the
2.2 nm emission, assuming zero contribution from dust emission for a normal stellar population. All of the lines
A through D are taken from Aaronson (1977).
Figure 2: (a) The distribution of log(LnR/LsnO for the minisurvey galaxies. LHK and LMR are trie far- and
near-infrared luminosities, respectively (see text), and f is the fraction of galaxies, normalized to 1 at the peak
in the distribution, (b) The distribution of log(Lnx/LB), where LB is the blue luminosity, for the IRAS bright
galaxy sample (Soifer et al., 1986b), normalized to the peak in the distribution, (c) The same as (a), but with the
near-infrared luminosites adjusted to A/D0 = 1.0 using the growth-curve given by Frogel et al. (1978). A is the
beam diameter and D0 is the galaxy major axis diameter as measured on the Palomar Observatory Sky Survey
prints (see text).
Figure 3: The near-infrared colors for the minisurvey galaxies, (a) The galaxies are separated according
to their far-infrared luminosities, where the symbols A , Q • and + represent log(LnR/L-7..) > 10.61,
10.10 < log(LpiR/L0) < 10.61, and log(LnR/L0) < 10.10, respectively, (b) The galaxies are separated
according to the ratio of their far-infrared to near-infrared luminosities, where the symbols A . Q • and +
represent log(LnR/LNa} > 0.87, 0.64 < log(LfTR/I-NiR) < 0.87, and log^nR/Lsa) < 0.64, respectively,
(c) The galaxies are separated according to the effective far-infrared surface brightness, Lpm/(I>o)2, where
D0 is the galaxy major axis diameter as measured on the Palomar Observatory Sky Survey blue prints (see
text). The symbols A , O • and + represent log(LfiR/(LoDj)) > 7.97, 7.10 < \og(Lfm/(L.z.D^)) < 7.%, and
log(LnR/(L0Dj)) < 7.10, respectively. For each of the above plots, the cutoffs in the luminosity parameter were
determined so as to give roughly equal numbers of galaxies in each of the three groups.
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